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Developments in endovascular therapy and laparoscopy have led to the expansion of minimally invasive surgical
techniques in the treatment of renal artery aneurysm (RAA). In this study, we introduced a new surgical technique that
combined the clipping technique widely used in neurosurgery with laparoscopic surgery to clip the aneurysm. RAA
clipping was performed by retroperitoneal laparoscopy, and the procedures were completed with no conversions to open
surgery. In addition, no perioperative complications were recorded. Our preliminary experience suggests that laparoscopic
RAA clipping surgery is feasible and appears to be safe. Laparoscopic RAA clipping surgery has advantages of a simpliﬁed
surgical process, short warm ischemia time, and excellent cosmetic results. (J Vasc Surg 2014;60:523-7.)Renal artery aneurysms (RAAs) are uncommon, with
an estimated occurrence of 0.09% of the general popula-
tion.1 Management of RAAs consists of endovascular tech-
niques and surgical repair, depending on the location of
aneurysm along the renal artery and whether the RAA
has a wide neck.2 The standard deﬁnitive treatment of
RAAs, especially for complex types, is open surgical repair
and revascularization.3 Given its minimally invasive nature,
traditional laparoscopic surgery has been used for the treat-
ment of RAAs, and the technique has been validated to be
feasible.4 However, the shortcomings of laparoscopy for
RAA repair might be related to the long warm ischemia
time and the technical limitations of this technique. There-
fore, we introduced a new surgical technique that com-
bined the clipping technique widely used in neurosurgery
with laparoscopic surgery to clip the aneurysm.
METHODS
Patients. Two patients underwent laparoscopic RAA
clipping by the same surgeon between May 2011 and
November 2012. The patients both presented with parox-
ysmal hypertension, in which extreme elevations in blood
pressure are unpredictable and not symptoms of an anxietythe Department of Urology, Xuanwu Hospital, Capital Medical
niversity.
or conﬂict of interest: none.
itional material for this article may be found online at www.jvascsurg.org.
rint requests: Tongwen Ou, MD, PhD, Department of Urology,
anwu Hospital, Capital Medical University, 45 Changchun St, Beijing
0053, China (e-mail: outongwen@sohu.com).
editors and reviewers of this article have no relevant ﬁnancial relationships
disclose per the JVS policy that requires reviewers to decline review of any
anuscript for which they may have a conﬂict of interest.
-5214/$36.00
yright  2014 by the Society for Vascular Surgery.
://dx.doi.org/10.1016/j.jvs.2014.03.238or panic disorder. They were diagnosed with RAAs by
computed tomography. On the basis of the risk of aneurysm
rupture, symptoms, anatomic features of the RAA, and pref-
erence of the patient, we decided to perform surgery in these
two cases. Before surgery, the patients were made aware of
the possibility that the surgery might be converted into an
open surgery and signed an informed consent.
In these two patients, we used Yasargil aneurysm clips
(Aesculap AG, Tuttlingen, Germany), which were designed
for permanent occlusion of cerebral aneurysms in laparo-
scopic surgery to simplify the process of arterial reconstruc-
tion (Fig 1).5 The baseline characteristics of the patients are
shown in Table I.
Surgical technique. Under general anesthesia, the
patient was placed in a lateral position with overextension,
and the procedure was performed through a retroperitoneal
approach. The ﬁrst port (12 mm) for the laparoscope was
placed below the tip of the twelfth rib, the second port
(10 mm) was placed 2 cm above the iliac crest, and the third
port (12 mm) was placed at the anterior auxiliary line. A 5-
mm port was placed 2 cm below the ﬁrst port, and another
5-mm port was placed 2 cm above the third port. After
entering of the retroperitoneal space, the fat surrounding
Gerota fascia was removed. The renal artery was mobilized
cautiously by use of J-hook electrocautery, and bleeding
tissues were repaired with Hem-o-Lok (Teleﬂex Medical,
Lumberton, NJ) or titanium clips. A tourniquet was placed
laparoscopically around the dissected renal artery near its
aortic origin. The aneurysm was carefully dissected until its
distal branches were clearly exposed. A laparoscopic bulldog
clamp was placed proximally on the main renal artery.
Aneurysm clips clamped by a titanium clamp, which adapt to
titanium clip of 10 mm, were applied to occlude the neck of
the aneurysm after adjustment of the location of the clips
precisely (Video 1, online only). No hemorrhage was noted523
Fig 1. Types of Yasargil aneurysm clips.
Table I. Patient characteristics
Variable Patient 1 Patient 2
Age, years 50 65
Gender Female Male
BMI, kg/m2 24.2 22.9
Aneurysm number 1 1
Laterality Right Left
Symptoms Dizziness Dizziness
Associated conditions or risk
factors
Hypertension Hypertension
Location along the course of
the renal artery
First-order
bifurcation
Main trunk of
renal artery
Maximum diameter, mm 12 21
Preoperative GFR of affected
side, mL/min
44.9 38.4
BMI, Body mass index; GFR, glomerular ﬁltration rate.
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sound was used intraoperatively to assess the status of renal
blood ﬂow (Fig 2).
RESULTS
Patients were followed up 7 days and 6 months after
surgery. After operation, the blood pressure of the twopatients could be controlled by the previous antihyperten-
sive medications, so neither the type nor the dosage of the
medications was changed after surgery. After 6 months, the
patients received renal arteriography and examinations of
renal function. Preoperative and postoperative imaging re-
sults are shown in Figs 3 and 4, and perioperative data of
the patients are summarized in Table II. No complications
were recorded during the postoperative stay and the
follow-up visits.
DISCUSSION
RAAs are uncommon, and most of them are asymp-
tomatic. However, in recent years, an increasing incidence
of RAAs has been reported with the increased use of diag-
nostic imaging studies such as computed tomography,
magnetic resonance imaging, ultrasonography, and angiog-
raphy performed for other diseases. RAAs can be treated
with surgical or endovascular approaches, and the indica-
tions for treatment are based on several factors including
rupture, symptoms, occurrence in women anticipating
pregnancy or who are pregnant, acute dissection, and
anatomic location of the aneurysm.6
Various operations are available for the treatment of
RAAs, and aneurysm morphology and anatomic location
Fig 2. Endoscopic view of the main steps of laparoscopic clipping of a right renal artery aneurysm (RAA). A, Bulldog
clamp was placed on the renal artery. B, An aneurysm clip is placed on the RAA neck. C, Intraoperative view after
placement of the ﬁrst clip. D, A second aneurysm clip was placed to ensure therapeutic efﬁcacy. E, After completion of
placement of the second clip. F, At the end of the surgery, Doppler ultrasound was used to check renal blood ﬂow.
Fig 3. Preoperative imaging of renal artery aneurysm (RAA). A, Selective right renal arteriography shows a 12-mm
RAA. First-order bifurcation. B, Computed tomography angiography with three-dimensional reconstruction.
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Endovascular treatments for RAAs are less invasive alterna-
tives to surgical treatment.7 However, complex RAAs that
involve renal artery bifurcation or those with a wide neck
are not suitable for endovascular repair because of the asso-
ciated risks of branch occlusion and renal infarction.
Furthermore, the long-term patency of endovascular treat-
ment remains unclear.
Open surgery is still considered the preferred treatment
in most cases and remains the “gold standard” for patients
with concurrent hypertension or complex RAAs.3,8 Reports
show that open surgical RAA repair results in a favorableprognosis and remission of symptoms in most patients.
However, this approach is also associated with considerable
morbidity that is typical of open intra-abdominal surgery.
We have performed open reconstruction on more than 10
patients with RAAs. One of the patients underwent RAA
clipping surgery. On the basis of the follow-up after 2 years,
the result of the surgery proved to be satisfying. Considering
that laparoscopic surgery is minimally invasive and provides
excellent cosmetic results, we decided to perform the laparo-
scopic RAA clipping surgery.
Minimally invasive laparoscopic repair of RAA was ﬁrst
performed by Gill et al4 in 2001. The feasibility of
Fig 4. Postoperative aortography revealed normal caliber of the
renal artery of which the aneurysm was clipped.
Table II. Perioperative data
Patient 1 Patient 2
Operative time, minutes 145 127
Warm ischemia time, minutes 10 6
Estimated blood loss, mL 20 30
Transfusions 0 0
Perioperative complications 0 0
Postoperative day of oral intake 1 1
Length of hospital stay, days 3 4
Systolic blood pressure, mm Hg
Shows effect of paroxysmal hypertension 200 205
Preoperation day 1 130 130
Immediately after operation 135 122
Postoperative month 6 140 140
Diastolic blood pressure, mm Hg
Shows effect of paroxysmal hypertension 120 125
Preoperation day 1 85 80
Immediately after operation 75 63
Postoperative month 6 80 86
Creatinine level, mg/dL
Preoperative 0.5 0.8
Immediately after operation 0.5 0.8
Postoperative month 6 0.6 0.9
Preoperative renal artery RI 0.44 0.47
Postoperative day 7 renal artery RI 0.60 0.62
RI, Resistance index (the percentage reduction of end-diastolic ﬂow
compared with systolic ﬂow).
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lianotti et al2 by use of robot-assisted surgery. However, the
warm ischemia times reported in these two studies were rela-
tively long, 31 and 38 minutes, respectively. To address this
issue and considering that the two patients were not suitable
for endovascular treatment, we combined the clipping tech-
nique, which is widely used in neurosurgery, with laparo-
scopic surgery to clip the aneurysm.5,9,10 This procedure
simpliﬁed the repair and shortened the warm ischemia
time considerably (approximately 8 minutes). A key point
of laparoscopic RAA clipping is that the clips should be
placed as close as possible to the neck of the aneurysm.
Therefore, we applied two clips of different sizes to ensure
the exact position of the clip. In this study, RAA clipping
surgery was performed by retroperitoneal laparoscopy.
The difference in technique for left- and right-sided retro-
peritoneal laparoscopy may not be signiﬁcant.
By referring to the indications for cerebral aneurysm
clipping surgery and to our experience, we preliminarily
summarized the indications for laparoscopic RAA surgery
as follows9,10: (1) the patient presents surgical indications
for aneurysm surgery; (2) the patient is not suitable for
endovascular therapy, that is, the patient has a wide aneu-
rysm neck, has a complex aneurysm, or responds poorly to
endovascular treatment; (3) the suitable clip size can be
found in existing clips; and (4) the patient is able to tolerate
general anesthesia. Otherwise, we do not recommend this
type of repair.
The Yasargil aneurysm clips can retain their mechanical
characteristics and become compatible with magnetic reso-
nance imaging after long-term implantation.11 However,
the potential long-term complications of the aneurysm
clipping surgery in neurosurgery include recurrence ofartery aneurysm, aneurysm rupture, and ischemic infarction
after clipping.9,10 In the follow-up period, we monitored
blood pressure weekly, reviewed creatinine levels, and per-
formed vascular ultrasound and angiography 6 months
after surgery. In the subsequent period, we will perform
angiography annually to evaluate the long-term surveil-
lance for these aneurysm clips.
To our knowledge, these are the ﬁrst cases presented in
which laparoscopic clipping of RAAs was performed. The
technique simpliﬁed the surgery and shortened the warm
ischemia time signiﬁcantly. Renal arteriography performed
6 months postoperatively demonstrated that there was no
aneurysm shift, no new aneurysm formation, and no
disruption of the renal vascular supply.
CONCLUSIONS
This preliminary experience indicates that laparoscopic
RAA clipping is feasible and safe. It is simpler than a stan-
dard procedure and ensures excellent cosmetic results.
However, prolonged follow-up and a larger series are
necessary to evaluate the long-term safety and efﬁcacy of
the novel procedure.
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